This paper deals with estimations of aspirated air flow in a three-dimensional (3-D) vocal tract during fricative consonant phonation using the Finite Element Method (FEM). The shapes of the 3-D vocal tracts during phonation of fricative consonant /s/, /sh/, and /shu/ are reconstructed from 32 coronal Magnetic Resonance (MR) images. MR images of the dental crown that contains a small amount of water were obtained using a dental crown plate. The 3-D vocal tract shapes are divided with a tetrahedral element (/s/: 28,686 elements and 7, 010 nodes, /sh/ : 31,681 elements and 7920 nodes,/shu/:31,360 elements and 7619 nodes).A rigid wall constitutes the vocal tract wall. It was shown that the flow rate was high in the narrow space made between the upper central incisors and the tongue surface. An electrical equivalent circuit model for fricative consonant phonation was proposed based on the location of the noise source. The computed spectra from the equivalent circuit is good agreement with the spectra of the subject's original voice.
